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^ 4^ -i-^>>l^t^oilA^ ^^^m ^5^J*>^ «J-^<^1 $Z<H^i. ^71 ^12711^31 ^ 

7}^]^ S.^o^^ ^S^^^>^ ^s]-^ 1:^^31 i^^^>* ^7] ^ c-flolE-i* 
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^ {APPARATUS FOR GE^ERATING PREAMBLE SEQUENCE IN COMMUNICATION SYSTEM USING ORTHOGONAL 
FREQUENCY DIVISION MULTIPLEXING SCHEME AND METHOD THEREOF} 

£ 1^ ■f-'^^^o] OFDM M^^^ ^ HHl'Sl- ^1€^(long preamble sequence) ^2: 

£ 2^ -^^1-^<?1 OFDM -i-^ Al^iiEflo^ ^o, ne^<ifl«. A]^>^(short preamble sequence) 

S. 3^ -f"^^^ OFDM Al^E^oflA-l IFFT Al^^^Sfo^ 

£. 4^ *^o^^<y OFDM -^^ Al>^e^o^ ^Ai7) 7l]ef^o.^ £^1 1!: 

£ 5^ ^ ^^Sl -a ^/.l 0^1 oil 4^ OFDM -i-^ Al^E^«HlA-l IFFT ^^^sj-i-ui). H 
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HS]<^^1: ^5^^*V^ ^ «J-^<H1 ^olc].. 

A] (wireless communication system)^ -^^ ^1 

€^>^ Al>,E^o.^A-l, 71^1^ (Node B)^ ^^7l(UE: User Equipment )S. ne) 

Jl. ^^-71 7]^]^Ji\- ^7] A}^7]- ^^7]^ ^e11<a( frame)* ><>>-§-^><^ -f-^ ^iwl^l- 

7l^l^oilA-i ^^*>^ Sefl^a^l Ai^l-* ^ ^ ^7] Ai:^^ ne^^. ^7] 

-^V-S-^V ^^7l^ ^7l 71^1 -^o] ^^^>^ -S-71^^1- ^^^><^ ^7l 7l;<l^^ Hefl^a El-olDj 
(frame timing)* ^<?1^>J1, ^^-71 ^efl'y B^ojnjo^] rc|-e|.A^ ^^s)^ ^efl^y* ^2i^-7]] 

^4. :=Z-e^Jl ^7l -^71^^^ 7]^]^^- ^7] A>-g-;^> cf^7l7> n]^ ^^^M He] 
""^1- ^l€^(preamble sequence)* >^>-§-*>^ ^^1 '^^^'^l^. 

^^7] ajiil ^2)-^ ^-#(OFDM: Orthogonal Frequency Division Multiplexing, 

<^1*> "0FDM"<^le1- ^^7]S. tb^-) -f-^ Al^^oflA-l A>-g-£)^ =s:i<^^l- ^3.^ ^ 

^HKPAPR: Peak to Average Power Ratio, <^]-B} "PAPR"olE|- ^t}7]S. ^^)7} A>-g- 
^\^, 7l^l^<HlA^ Aj-g-;^]- ^^7l^ ^^^m ^7l(coarse synchronization) 
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1020020059615 %^ ^;^>: 2003/9/25 



<io> >^7l OFDM -i-^ Al^i^oflA-l^ ^l-M-^ ^efl*a^ ^5x|-^^ cff^sl-^Vo^ o^e] a>-§- 

^^m, ^ ^>-g-;^l- ^^7ll:ofl cfltt tflolE^s-o. ^^^vnf. ^7] OFDM -f-^ a] >^u^oflA^:£ ^e-ll<a 

^>M-S] Hefl'a xfl<^l ^71 z^- A>-g-^>s.oil7ll ^^^>^ cfl<5lBi7> 1:^-^2^ ^ 
o.^^ c-flolE]^ A] 3]-^ <y;sl^ w]^^ Hejofl^o] z^- cflojE-lo] ^^^fl^cf. nl-el-A-l a> 

^V^cil, oi§ ^«flA-i^ Ai3:§ ^<tl^l-7l ^oil 2.^ A]^E^cH]A^ "E-^^S. AV-g-^v^ He^<Sl: 

<ii> >^7] OFDM ^1^^^^ >a-7l OFDM >^>-g-*>^l -f-^ ^ 

'SCsource coding) 13-^4, ^11^ ^^(channel coding) ^ ^3:(modulation) l}-^ -f-*^ 

^^^i -g-*^^]-!^. -^^ 4^ ^^(CDMA: Code Division Multiple Access, o]^- " 

CDMA-el- ^^}7]S. ^t^) Alit^oflA-l^ cflolEil- ^^(spreading)3^>oi ^^i^^^V^ ^^<Hl, 

>a-7] OFDM -i-^ Ali^^€- cflolEl* ^ji^ ^s]oi1 ^«-(IFFT: Inverse Fast Fourier 
Transform, o]^} "iFFT"5l- ^^}7]S. ^ ^S. ^^(Guard interval)^ -y-^a*}^ ^^S. 

^^^^S.^, ^7] OFDM -i-^ Aj^Eflo. Al^^Ejo]] wlsflA-1 ^g-cfl^ wlin 

^ ^^t!" *]-=^-ll«H(hardware)S- ^ ^cf. ^, ^^7] OFDM cfl o] e-] «ill cfltb 

^sjtb cf^^ tilE(5it)/^^(symbol)<i* ^cH^i ^4-^ *^^(frequency 
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1020020059615 ^^ 'U^}: 2003/9/25 

domain)'^] ^fl^^-^l-^ IFFT ^^.2.^ '^^s)-^ tilH/^]!"*!^ ^^s:>^ IFFTSl<H^ a] 

^^(time domain) c^y]^] , -^7] ^S.^ ^cfl"^ 

7fl2l ^cfl^(narrow band) sub-carrier) ^JlS ^E^l-^>3^ ^^S., OFDM 

ne^Ll >^7l OFDM -i-^ A] 0)1^-1 ^Msf ^^1 IFFT^ OFDM ^M:-8r ^cfl^ ^^^V^flsli^ 
<^]^ OFDM ^ai-^ €711 OFDM ^^^^] (inter ference)^ ^ ^t^, ^7] 
^ ^«fl^i ^7l ^S. ^'a^^V^ ^o]^. ^7] ^:?>€: ^:?>Sl ^ 

(null) c-flojEil- -^S^^V^ ^BflS ^1<?1:S1^-^M-, ^^<^1 ^ c-i]olBll- ^4^^>^ ^E|l 

^ ^^7H1A^ OFDM ^ig^ ^l^l-^-i: ^^^^>^ ^-f -^«}:^sl-^<^l <^1 
OFDM ^1-21 ^3^:^ ^l-o] ^o>xl^ ^^o] ojcf. neflA^ ^7] c^^si^ OFDM 

A]^o^ 1/n tilH#^ ^^HH -n-JL OFDM ^^^] ^^^V^ "Cyclic Prefix" «cJ- 

OFDM 1/n wlH-i-#^A>^H -B-JL OFDM ^m^] ^^^^^ 

^ "Cyclic Postfix" «J-^<^1 ^l«?l:Sl<^ >««>-g-sl:il ^^l-. ^7l ti^^:?>-a- a]:?> ig^o^ ^ OFDM 
4]^^ ^ t!: OFDM 4]^^ -^^ T^M^ ^^l-^><^ wfl^ls^l-^ ^ 

^^^^ ^l-§-^H ^^7HlA-l OFDM ^m/^sl-^ ^7l# ol-g-^ ^ :£ 

^11 ifl^sjJi, ^^^71^ >^7l ^-tl 

1- =^^^1-711 ^Cf. 7]^ >a-7l 'tlJ:7> fifl^^ ^Eflo] ^Al Al^l- >^>7l ^^7lfil- 

^^7l^oll nlE^ ^4^^<^ HB^<S1- ^1€^» ^l-§-^l-<^ ^m/^Sl-^ ^71* ^^3r>Jl, 

^11^ ^^tl: ^ofl ^5l<^l ^^(FFT: Fast Fourier Transform, ^l*!- "FFT"e|- ^l*>7lS. 

i=f)* ^sflAi <^^o| Aj^^ 01 ^711 ^sl-^ <^^fil 42: tb ^, 
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cl^^ (channel decoding) ^ ±±i t^^^^ (source decoding)* ^^^>«^ ^iJS. t-il<5lE^^ 

^7] OFDM Aj^^^^ Efoji^j :^7l ^ ^jz^^ -g-7lsq- ^11^ S.^<H1 ^<H 

<^l-§-tl:4. OFDM -f-^ ^I^^J^ ^-f ol^qo^] 

4 4^^(pil0t) *^l-§-^H ^511^ Bl-ClTg -^71 ^ ^3^-^ ^7lSq- ^ 

^oil nje] <a:^ ^^(known) ^^^o] o]^ ^1 ^/^ 4^/^11 ^ n<=>]^^ 

-^^ofl^i -as ^ sl-o^^ «.av^3il--o^ ^jy.^ ^c11<^lH(update)^>fefll ^> 

H&l^ 0^7lA^ £ 1 ^ £ 2# ^S^H OFDM -i-^ Al:^E^o1]A-l A>-g-^l-JI 5.5] 

'a-^l £ 1^ ^^a-^^ OFDM -f-^ Al^^e^o^ ^ HB]**^!- Al^:±i(iong preamble sequence) 

£ 1* 'i'^^V7l<^l ^71] OFDM A1>;EJ<H1A^^ ^1J-^(DL: Down Link) ^ 

^(UL: Up Link) H£]<^1:<^1 9X^^^ ^'U^ ^1^^^ A>-g-^l-j7 o^cf. ^7] 

£ 1* ^Ss:>^, ^7] ^ HSlowi: 64 Al^>i7l- 4^1, 128 ^<^1^ ^l€i7> 

2^ ^Efll- 7Mb^, OFDM -i-^ Al^^^ejo^ s.^^^ ^7MA^ ^x^tb a>«4 Cyclic 

Prefix7l- ^7] 64 Al^>ii7l- 4«1 ^tfls] Aj^^^ ^^4, ^^7] 128 ^ojo^ 

7> 2^ aV^^ ^Eflo] ^c]-6)l ^7>3Elo1 , , ^7M^^^ :^o] IFFT* 

^^^7] ol^o^ ^^1:^ ^31)-^ ^s:l-olT3^, IFFT* oj^s^ ^J^-i-^ ^1^ 
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^ ^1-71 £ H £Altb ^ HB]«>«1: Aj^^,^ ipFTl- ^^tb ^]^^ ^1^ '^g^'Hl 

<18> >J^l-7l IFFT* ^^*l-7l ol^o^ ^3}-^ <^^<H1>HS1 HSl<^fll- q-El-xfl^ t\- 



<19> 



<20> 



S(-100:100) = {+1+j,0.0.0.+1+j,0,0.0.+1+j .0,0,0,+1-j,0.0,0,-1+j ,0.0.0.+1+j;0,0,0. 

+1+i,0.0,0.+1+j.0,0.0,+1-j,0,0.0.-1+j ,0,0.0,+1+j,0,0,0,+1+j ,0.0,0. 
+1+j.0.0.0.+1-j .0.0.0.-1 +j,0,0,0,+1 -j ,0.0,0.+1-j.0,0,0.+1-j ,0,0.0. 
-1-).0.0.0.+1+j ,0,0,0,-1 +j,0,0,0,-1+j ,0.0,0.-1 +j.0,0.0,+1+j ,0,0.0, 
-1-j.0,0,0,0,0,0,0,-1-j ,0,0,0,+1-j,0,0,0.+1+j ,0,0,0,-1-j.0,0,0,-1+j . 
0,0,0,+1-j,0,0,0.+1+j ,0,0,0,-1 +j,0,0,0,+1-j ,0,0,0.-1-j,0.0,0,+1+j , 
0.0.0,-l+j.0,0.0,-1-j .0.0,0,+1+j.0,0.0,+1-j .0,0.0.-1-j.0,0,0,+1-i , 
0,0,0,+1+j,0,0,0 -H.O .0 ,0 .-1+j,0.0,0,-1+j.O .0 ,0 ,-1-j.0,0.0,+1-j, 
0,0,0. ,0,0,0. +1+j}*sqrt(2)*sqrt(2) 



P(-100:1CO)= H ,01 ,0,1 ,0.1 .0,1 ,0,-1,0-1 ,0.1 .0,-1,01,0,-1 ,0.-1,0,1,01,0.-1 .0. 

1 .0.-1.0,1.0,-1 ,0.1 .0,-1,0,1,01,0,-1 .0,1 ,0,-1,0-1 ,0.1 ,a-i,o,-i ,o, 
-1,01,01,0,-1 ,0,1 ,0,1 ,0,1 ,0,-1,01,01,0,-1,0.-1.0-1 .ai .0,1 .0. 
1 .0,1 .0.1 .0,1 ,0.1 ,o.ao.-i,a-i ,01 ,0,-1,0,-1,0,1 ,0,1 ,0,1 ,0.-1,0 

1 ,0,1 ,0,1 ,0,-1,0.-1 .0,-1.0,-1 ,0,-1,0,-1 ,0,1 ,0,-1,0-1 ,0,-1.0,-1 ,0,-1,0 
-1,01,01,01,0-1 ,0 ,1 ,0 ,-1,01,01,0-1 ,0 ,1.0 ,1 ,0 ,1 ,0,-1.0-1 ,0 , 

-i,o,-i,o,-i.ai.o-i.o,-i.oi,o.-i,a-i,ai.o.-i}*sqt(a*scit(2) 



<2i> c^<^6\]A^^ ^ ^ S(-100:100), P(-100: 100)011 ^^]^ 

^:^}^ IFFT ^^Al ^■%-^}^ ^^^^ M-Bl-ifl^ :^o^S. o]^ ^}7]c^]^^ £ 4» %^^} 

^<^1-E-^ <^7lAl^ ZL ^^-i- ^S^t}7]S. tbcf. ^7] S(-100:100)^ 64 ^o] 
^ Al€i7> 4«1 tiV^^ ^Eflsl Al€^l- M-^ifl^, P(-100:100)^ 128 ^o]o] x\ 

€:i7> 2Wi ^BflS] ^S)-^ c^<^ 
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<23> ^7] S. 2^ ^^>^<?1 OFDM -i-^O A]>iEflsl ^£l<^fll: Al^>i(short preamble 

sequence) t^SI- S^ltl: i^^olcf. 

<24> £ 21- %l-2:*>^, ^7] ^el«^^l- 128 ^o]o^ ^]^^7} 2^ 

7^13^, OFDM -f^ ^^l^flA-l ^T^^v Cyclic Prefix7> ^7] 

128 ^o]^ ^1€^7> 2«1 ^^S] a]^^ ^cfofl ^7}^o] ^cf. -^M £ 2<H1 S. 

5.Sl<Sl- Al^i^ IFFTl- ol^o^ Al:?V <^^ollAlo^ Hel*^^!- 

:£Alt!: ^2)-^ ^^7] P(-100:100)olc]-. 

<25> ^V^, ^7]o]]A^ A^T^tb «]-^ ^5^<S1: 1=1-^^ ^>*J-#^ JLS^^H 

<26> (1) PAPR^ 7>;^6>nl. ^c].. 

<27> OFDM ^Ai7l ^^^^ ^^ f^^7l(PA: Power Amplif ier)^^ ^d^S^* 

^cfls^]-7l ^^A^ OFDM ^1:^ PAPRo] ^o].o>n]. ^^.^ IFFT7} ^ij^^ ^3.7] 

S SJ^^^, #^7l^ Hi ^^(non- linear) nfl^oi] ^o. p^j^o] ^^i)^ ^o] 

cf. OFDM ^1-^ PAPR^ ^^^^1 IFFT #^^<Hl ^^«>^ OFDM^ a]:^ cg^ aj^o;] ^cfl j^j^ 
^ ^^^^^ ^6>o>^>ji, ^1-7] ^cfl «]^ol ;s)-7l ^«flAl^ ^<^^ 

7>;?^o>^r:f. o]^ cfA] ^^>^, ^^^^ IFFT^ o^^^, ^ ^5}-^cg ^o^] a-] 

^ai:^ 2:^*>^ PAPR^ ^<^Wfe 

<28> (2) -f-^ 2:71^^1 ^^tb el (parameter) ^^ofl ^^tflo]: ^Vcf. 

<29> ^7] 5)-e^-olEi ^^^^ ^Ij^ ^^(channel estimation)^!-, ^^(frequency 
offset) ^^^3Jf, A]^ ^H^(time offset) ^L^tb^f. 
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<30> (3) 4 complexity)^ over head)* 7}7^ol^^v^. 

<3i> (4) v]^\^^ ^s^^ ^^^o] 7>^^c> ^vtq.. 

<33> (1) 64 ^olS] Al^^7l- 4«i WV4^ ^^2^ A] ^ ^^aJf cfle^^^ 

<34> (2) 128 ^ojo^ Al^i7> 2^ Al^>,^ ^fl^ 

<35> o.^ ^V7l ^ Sel^^fll: Al^>^^ ^7] OFDM Al>iE^o]iAi -g-i£^ 

<36> (1) cllt>lEi -6-y(PDU: Protocol Data Unit. o1*> "PDU"e|- ^^7]S. 

)^ ^ ^^11 Helofl^ AV-g-^cf. 

<37> (2) ^7] eflo]^ (Ranging) «fl Af-g-^cf. 

<38> (3) (Resource)^ c-] l-^A]7l7l ^sj-^cHl- ^^^].^cll A>-g.^cf. 

<39> nelJI >a-7l rj-^ =B1<S1- Al^>,^ >y-7l OFDM Al^^e^cHlAi rq.^3f -g-£5. A> 

<40> (1) ^Hj.^ c-flolEi Al^^(p-subch)S. AV-g-^C}-. 

<41> (2) ^7la^ eflol^o]] A>-g-^cf. 

<42> >^7l OFDM -f-^ Al^hB^oflAl ^7l 2:71 ^7]^ 5ll«?l^l* ^^^^S>i^ ^ 
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^S. AV^^c^-. ^7] ^fl^ ^^^^l^i J13^^<^> ^ A>*j-^ PAPR, ZL^Jl 
7l^^ ^s^ofl^ Aj^^^^o^ ^-f PAPR^ 3.5805[dB], ns]ji ^fl^ <y:Jie1#o. 
MMSE(Miniraum Mean Square Error, o]^} "mSE"^ ^^7]S. ^^)^ LS(Least Square. ^] 

<43> stb. OFDM -i-^O A]>,B^o1lAi^ JL^^ ^7-^Al7l7l ^^A^ ^1)^^ 

(sub-channelization) A>-g-^rf. o^yjA-], ^7] ^ll^Sl-?!: ^^^^l Jl#^^ A>-g- 

^ ^^1 ^^>4^5|-» 711^ -^^ ^fl^S. A>-g-^>^ 1}-^ z]- iSfl^^ ^ 

^1 7fl^:a.i:1- 3)-^ iL^^Virf. <U c^]S., ^7] OFDM #a1 

^^fl -^-aV^sl-i-^ 7fl^7l- 256<a ^^(-128 127), ^^1 Af-g-s]^ «.^^s|-s.o| 

7fl^^ 200(-100, 100)olJi 4711^ -^^ ^fl^-i-S. ^el^c^-. ^7]S\. ^4- ^fl 

<44> (1) A>-g-s]^ -^^a]:^s)-#(2007ll) : -100,-99 -1,1 99,100 

<45> (2) ^s. ^^(28) : -128. .. ,-101, .2.^^(27) : 101,.., 127 

<46> (3) 

<47> ® ^^^11^ 1 : {-100,... -89}, {-50,..., -39}, {1,... 13}, {51,.... 63} 

<48> 0 -^^^11^ 2 : {-88.-,-76}.{-38....,-26}.{14,....25},{64 75} 

<49> (3) -^^^fl^ 3: {-75,. ..,-64}, {-25 -14}, {26 38}. {76 88} 

<50> ® ^^^m 4: {-63, -,-51}, {-13,..., -1}, {39 50}. {89,..., 100} 

<5i> cx^7]A-1 3E 3^ #2:*><>^ OFDM Al^iB^oflAl IFFT ^^a] ^aV^3i)-i-ji]- He)*^ 

1- Al^>^sq-o^ ^^*>7lS ^x:\-. 
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<52> ^7] S. 3^ OFDM -^^ Aj^egoilA-l IFFT ==r^^l ^^^4*^ 

<53> S. 3^ OFDM Al^e^o^ 7fl^7> 256711^ ^-f , ^ -128, 

127^7>^12] 256711^ ^^11^>^. ^^1 A>-g-s]^ -^^^41-^ 7ll^7> 200711 

*a ^-f . ^ -100, lOO^V^l^ 2007)1^ ^^^sl-l:ol A>-g-^ y^^^ 7>^^^>J1 ^cf. >^ 

71 H 3«^1^-1 IFFT ^^31 ^S.^^ ^ ^^^^^ ^S* ^n^^ 

^, 0^ -¥-^#^1-011 ^ c-llolBl(null data), ^ 0 t^]o]B\(0 data)* -y-'a^m <^1-B-^ ^7] 0^ 

-^ti]:^sl-7> IFFT* ^<Hl^ <^^<HlAi Hel^S* ^l€:i^^ 7]^^, ^ a1:^V ^^<^lAi 

DC l4El-xfl7l nfl^oltq.. A>-g-5l^ 200711^ -^^=^21-1: ^<^]^i , ^7] 0^ 

^l^tb ^ -128 -lOl^/M^l 28711^ ^^^4-i-4, 101^ Bl 127 

27711^ Y^^^h^oflS. ^Al ^ c-llolEi7> ^<a^cl-. <=^7lA-l, ^7] -128 , -10^ 

7]o^ 28711 si lOl-^E^ 127^}^]^ 277^^ ^ cflolE^l- ^<a^l-^ ^1 

-a-^ ^7l -128 -lOl^'M^ 28711^ -^^^^sj-i-sl-, 101^ E-1 127^71-^1^ 27711^ 

^ol ^34^ <^^<^1A-1 cfl^ofl ^^^7] nfl^ofl ^5}-^ <^^ollA-1 ^7l ^^ol 

^. 

<54> nsflA-^ ^21-^0.^ HElo^l- Al^>^ S(-100:100) P(-100:100) 

Plsubch(-100:100) P2subch(-100: 100)7> >^7l IFFT<H1 SJ^^^li^, >^7l IFFT^ <a^£)^ ^ 

cg^o^ Hel<Sl- ^1€^ S(-100:100) P(-100:100) Plsubch(-100: 100) 
P2subch(-100:100)l- -^^^4l-<Hl t^fl^AlT^l <^JL^ ^^^\ ^^^^S.^ ^1^ <^^o^ 

El<*fl-i- Al^>,s #^t}-cl-. <^7lA|, ^7l Plsubch(-100:l00)fe ^7l -^^ ^fl^^ 4^<Hl'H 
^ ^ll^^l 1711 AV-g-s)^ ;^^o^ -5).=- cg^o) He^ofl^ Al^^xoH, ^71 P2subch(-100:l00) 
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ne^ia £ 4# ^S^l-o^ OFDM Al^E^o;! 4^>a7l 'i^«l-7ls. ^cf. 

^^-71 £ 4^ ^^^^ OFDM Al^Ejo^ ^Ai7i T^S* 7ll^^o.s. S-^^lnl-. 
£ 41- ^^^Jl^} ^M. til H( information bit)7> ^ir^^Js:}^, 

^>7] wlH^ ^1- cH-§- 71(411)^ 'a^^i^f. -^>7l ^1- i:)l-§-7l(411)^ S^^Sl^ 

tilMl- ^1- ^ ^^/tgl ^«:7l (serial to parallel converter) (413)5. -S" 

7l ^l/»g^ ^^71(413)^ ^7] ^1- cfl-g-7l(411)«^lAi #^3r>^ 'a^^H N-3L<?1H 

(N-point) ^^t!: ^ -tl^7l (selector )(417)S. nelJl H-Sl**^!: ^1€^ ^5^^7l 

(preamble sequence generator) (415)^ ;<lH7l (S.a1*>;^1 ^^)^ ;^l<>|oll rs:\-^ ^fl'^*}^ 
# ^1€^* ^S^^^ ^ ^7] ^^7l(4i7)s ^y] >5d^7l(4i7)^ ^l^Sl >i?ll# 

^(scheduling)<H] ^7] ^^7l (413)<^l^i #^^1-^ ^s. ^7] ^1 

€^ ^S^iy](415)^]^^ ^S.^ ^^^^ IFFT(419)S. 

^7l IFFT(419)^ >^7l ^t/i^t ^^71(413) HSl<>fll- Al^>, '«^^71(415)<^1>H 

N-i^B IFFT» ^«5*H *i^/^^ ^$7] (parallel to serial 
converter )( 42 DS ^^7] »^1/^^ ^^71(421)5^ -^-71 IFFT(419)<Hl^i #^ 

5)^ ^S. ^'JV o>^e1- Cyclick Prefix7> <a^^cf. n&l^ ^7l ^1/^^ ^^71(421)^ ^ 
7] IFFT(419)ollAl ^7l Cyclick Prefix* ^:S:*><^ c|^l^/o>^S.ZL 

7l(digital to analog converter) (423)^ #^tl:4. ^7l t^^l^/o}^^!! ^^71(423)^ ^7l 

^^/^^ ^^7l(421)ollAi Al^^ <a^*H <^>^S^ ^ RF ^^e^ 7] (Radio 

Frequency processor) (425)5. <^7lA^, ^7] RF ^^el7l(425)^ ^El(filter) 5. 
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<59> 



<60> 



<61> 



^ RF ^ <y:tfli4( antenna)* -f-«ll ^4^tti=f. 

(1) ^-f 1 : 47fl^ 5fl^# ^ I7fl^ -^^ ^B^^>^ ^>-g-t!:^. olnfl, >^7l 1711^ 

(2) ^-f 2 : 471121 ^11^# # 271121 ^fl^^^V^ ^>-g-t!-i=K^^ ^11^ 1 + ^ 



<62> 



^ ^11^ 3 -^^ ^11^ 2 + ^11^ 4). <^H. ^7l 271121 ^m^^ ^]^^ 

^mi:* *«llAi^ ^ cllolEi7} ^=^^rl-. 

(3) 3 : 471121 ^11^# 2.^1- Al-^tbrn^^^^ OFDM Al>.e^). 

<63> s^^cH] A}^S\JL 7l^2l iESl<gl- ^l^^^l ^fl 1^ 

# Zl-Zl-21 PAPR# M-Bl-lfl^ *V7l S m- ^t^. oH, Aj-7l ^ll^l-ol pAPR^ ^l^a-^1-^ 4 

^^^Hl^i Cyclick Prefix^ JL^^1-;^1 ^^t=1-. 

<64> IS. 1] 





PAPkldBl 


1 


4.4092 


2 


5.8503 


3 


7.4339 


4 


6.9715 


1+3 


5.4292 


2+4 


5.9841 


1+2+3+4 


3.5805 



<65> 



^7l S 1<^1 M-El-^ w>2l- :y-ol, ^ll^s-o:] PAPRl-^ 7>^ ^21-^ 7.4339[dB]ol 

71 nfl^ofl, 71^21 5.El<S^ ^l^^l" 4^«Hl ZlcflS AV-g-tj-Cl-^ PAPR 
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^^]-7l ull^ofl Afls.^ ^Bflo^ ^el<Sl: ^^^^o] cfl^£]j7 ojt:f. 



^^^1 ^ «o>^^ ^cf. 

Hl« 7>;^1^ ^^'^^^ ^l€i# ^<§^J*>^ ^^1 ^ Ij-^^ Sicf. 

^^Hl ;«fl27fl^^ ^fl^l- 7Hl27fl^ nln>o^ ^^137114^^ ^fl 

^-f ^]47l]^^ 7}^]^ =el<Sl- ^l€:i» ^S^^^V^ ^B]<^fll- 

^ ^7] ^ n^]^m: -a-^a^v^. ^i37fl^«^fl ^a-s-^Mi ^7] Hei«^^i- ai^^^oha^ ;hi5 

. ^7] ^ iHlolE-lSq-, ^15711=^^5] ^^^l-o] ^cy^ ojsqo^ ^ti>^2)-*<^l ^ C-fl 

olEll- ^ ^JL^ ^el<Hl ^^^Vfe ^Jl^ ^Elofl ^$7l# S^f-^ ^^-^S. «}-t:1-. 

^7lt!- ^^^*>7l ^t!" ^ >lll7fl^^ 7Mt^, 7^]2 
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^1:^ ^I47fl-^£l ^el<Sl: aI^^,* >^5>^^^>^ ^^3^}-, -^7] 

Ol^l* ^^«^>i, ^7] ;Hl37l]4^<Hl >a-S-*>7ll ^7l Al^>,ollA-1 ^]57^^^ 

;^157B^^ ^^^l-o] ^<y^ «.ti].^jx).^ oj^o^ c^Al 1^ c^lcjEil- 



^^"T- t^f^(OFDM: Orthogonal Frequency Division Multiplexing, 

^]^} "0FDM"ol5} ^i^]-7ls t!:i=f) -i-^ Al^EfloijA-^ ^«j-*j=(UL: Up Link) ^11^5|-(sub 
channelization) sf^oflA^ ^3.t^ ^5" ^^«1(PAPR: Peak to Average Power Ratio, 

"PAPR"om ^i€r>7lS. tbcf)* 7>^1^ ^e^<gl- A] (preamble sequence)* ^l*?!:^!:^. 

^7] He^ofl^ A]^>,^ ^M^l^i ^^tt w>S!f ^ol ^ ^s^ofl^ Al^>.(long preamble 
sequence)^]- g-^ ^l€^(short preamble sequence)^ 27>>^] ^^7> ^7] 

^ '^l^i^ ^7l 3E loflAi ^v^^ ^}s>\. :^o] 64 ^golo;! Al^i7]- 4^, 128 ^<=>]S] 

^1€^7> 2«i tiV4^ 7>;=^lT3^, OFDM -^^ Al^E^o^ Cyclic Prefix7l- ^7] 64 ^ 

Al^>;7l- 4«1 ^Efls^ ^^^4, ^7] 128 ^ojoj A]^i7> 2«1 
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^ ^^<H1 ^71^0] oxv^, ^7] g-^ ^1-71 i 2^11^1 ^^tb w]- 

fif ^o] 128 ^o]^ ^l€i7l- 2«1 «>4^ ^Efll- 7Hoi, OFDM -^^ ^I^^e^o^ ^^^^1- ^7l<^lA-l 
^^tb «>5+ Cyclic Prefix7]- >^7l 128 ^^^l^ >^l€:i7> 2^ '^1€^ 

<73> ^7] ^11^^ WJ-'^^ ^V7l ^2fl 7l# -^-^oljA^ A^x^^ ^o] QFDM Aj^e^ 

^S^-^ A>-g-£q Jl^^ ^7].Al7l7l ^^A-] A>-g-^cV. ^]^, ^^7] OFDM 

^^1 ^^^s}-(sub-carrier)*5] 7fl^7> 256^ ^^-^(-128. 127), A>-g-£|^ 

'^s^^S] 7l^-^^ 200(-100. 100)olJl 47l]Sl -^^^ll^Csub channeDl-S. ^7] 

^q- ^-f ^11^^: ^^t}^ M-Bf^'a ^t^. 
<74> (1) A>^s|^ -^^«>4^Bl-#(2007fl) : -100,-99 -1,1 99,100 

<75> (2) ^^(Guard interval): -^^(28) : -128, .. ,-101, ^€-^(27) : 101,.., 127 

<76> (3) ^fl^ ^xg- 

<77> Q ^^^11^ 1 : {-100,.., -89}, {-50 -39},{1, . . .13},{51 63} 

<78> (2) -^^^11^ 2 : {-88, -.-76}, {-38 -26}, {14 25},{64, . . . .75} 

<79> @ ^^^11^ 3: {-75, -,-64}. {-25 -14}, {26 38}, {76 88} 

<80> @ ^^^m 4: {-63. -,-51}. {-13...., -1}, {39 50}, {89 100} 

<81> HS]^. <^7]^^ ^ Wi^S ^7] OFDM -f-^d Al^E^o^ ^fl^Sj. Sf^oflAi 17)151 -^^ 

^fl^'?>^ ^>-§-^ ^ i4^az} H2l<Slr ^1€^ fl-^^ ^l^Jrtl:^. 

<82> <;,fli Hel^Sl- nll:sg 
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<83> 



Plsubch(-100:lOO)={ 



}*sqrt(2)*sqrt(2) 



-1 


0 


1 


0 


1 


0 


-1 


0 


-1 


0 -1 


0 




[-100:-89] -^$5fl\i 1 


-1 


0 


-1 


0 


-1 


0 


1 


0 


-1 


0 1 


0 


1 


[-88:-76] 2 


Q 




0 


_ J 


Q 




Q 




n 
u 


• 1 n 

1 u 


_ 1 
1 






0 


-1 


0 


1 


0 


1 


0 


-1 


0 


-1 0 


-1 


0 


[-63:-51] ^^^11^4 


1 


0 


1 


0 


1 


0 


-1 


0 


1 


0 -1 


0 




[-50:-39] -^^^^M 1 


-1 


0 


1 


. 0 


-1 


0 


-1 


0 


1 


0 -1 


0 


-1 


[-38:-263 -^^^11^ 2 


0 


-1 


0 


1 


0 


-1 


0 


-1 


0 


1 0 


1 




[-25:-14] ^*>sfl^3 


0 
0 


1 


0 


1 


0 


1 


0 


-1 


0 


1 0 


-1 


0 


[-13:-1) ^M^4 


0 


1 


0 


-1 


0 


1 


0 


1 


0 


-1 0 


-1 


0 


[1:13] ^^^11^ 1 


1 


0 


-1 


0 


-1 


0 


1 


0 


1 


0 1 


0 




[14:25] 2 


-1 


0 


1 


0 


1 


0 


1 


0 - 


■1 


0 -1 


0 


-1 


[26:38] ^^^H^ 3 


0 


1 


0 


-1 


0 


1 


0 


1 


0 


-1 0 


-1 




[39:50] -f-^Al|^4 


0 


-1 


0 


-1 


0 


-1 


0 


-1 


0 


1 0 


-1 


0 


[51:63] ^^^11^ 1 


1 


0 


-1 


0 


1 


0 


1 


0 


1 


0 -1 


0 




[64:75] . 2 


-1 


0 


1 


0 


' 1 


0 


1 


0 


1 


0 -1 


0 


1 


[76:88] ^^>II^3 


0 


-1 


0 


-1 


0 


-1 


. 0 


-1 


0 


1 0 


-1 




[89:1001 ■¥-«-^11^4 



<84> 



^7] ^ HS1<^^^ ^l€::ii(short preamble sequence) 

Plsubch(-100:100)'H1^ -^^ ^11^ ^^^<^] a]^^ ^2:7> 7)1^1 £|ol ojcf. 



<85> 



^^S., ^7] OFDM -^^ ^]^^$] 



<86> 



<87> 



P2subch(-100;100)={ 



-1 


0 


1 


0 


1 


0 


-1 


0 


1 


a 


-1 


0 


[-100:-89] 'f^i^^l+^^M3 


-1 


0 


-1 


0 


1 


0 


-1 


0 


1 


0 


-1 


0 1 


[-88:"76] •^^^2+-^^D^4 


0 


-1 


0 


1 


0 


1 


0 


1 


0 


1 


0 


1 


[-75:-64] ^^^ll^il+'^^^H^S 


0 


-1 


0 


1 


0 


-1 


0 


1 


0 


1 


0 


-1 0 


[-63:-51] ^€-^11^2+^^1114 


1 


0 


1 


0 


1 


0 


-1 


0 


-1 


0 


-1 


0 


['50:-39] ■¥^^11+-W^13 


-1 


0 


-1 


0 


1 


0 


1 


0 


-1 


0 


1 


0 -1 


[~38:-26] ^M^2+-^^^1I14 


0 


-1 


0 


1 


0 


1 


0 


-1 


0 


-1 


0 


-1 


[-25:-14] -^&^H^1+^^11^3 


0 
0 


-1 


0 


1 


0 


-1 


0 


1 


0 


1 


0 


-1 0 


[-13:-1] •^^^2+-^^fl^4 


0 


1 


0 


1 


0 


1 


0 


-1 


0 


1 


0 


1 0 


[1:13J -^^11^1+^*11^3 


1 


0. 


I 


0 


1 


0 ■ 


-1. 


0 


1 


0 


1 


0 


[ 14: 25 ] :^^11 ^2+ >i4 


-1 


0 


1 


0 


1 


0 


-1 


0 


1 


0 


1 


0 -1 


[26:38] '^^Hll+ ^^11^3 


0 


1 


0 


1 


0 


-1 


0 


-1 


0 


1 


0 


1 


[39:50] ^iJHl2+-¥^iSlll4 


0 


1 


0 


1 


0 


-1 


0 


1 


0 


-1 


0 


1 0 


[51:631 ^^^11^1+ ^^^3 


-1 


0 


-1 


0 


-1 


0 


-1 


0 


1 


0 


-1 


0 


[64 : 75 ] -^^511 12+ ^*fl 14 


-1 


0 


-1 


0 


-1 


0 


1 


0 


-1 


0 


-1 


0 -1 


[76: 88 ] 11+ -^^fl 13 


0 


1 


0 


1 


0 


1 


0 


-1 


0 


-1 


0 


-1 • 


[89:1001 ^&^12+^^Am4 


}*sqrt(2)*sqrt(2) 

























<88> 



^7] ^^^^^ ^1€^, ^ =Bl<S-i- ^1€^ P2subch(-100:100)<H1^ 

^^^6\] ^^7> 7flAl£)ol oj^cf. Plsubch(-100 : 100) ^ P2subch(-100:l00)^ 

(frequency domain) ^ '=^7]^^ , ^7] OFDM ^] 

^^-Sr ^3.^ ^2l<Hl ^^(IFFT: Inverse Fast Fourier Transform, ol*> "IFFT"el- ^^7]S. 
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^^)^ <^1^^ IFFTl- o]^o^ ^^1-^ 

<^^(time domain) 

<89> >^7l OFDM Al^^E^o^ ^fliisl- 47flol i^fl^l"^ 3.^ A>-§-*> 

^ ^-f^ ^Hfl^ ^^^^ OFDM ^EflS] ^S]o«lr Al^ifi* ZltflS 

<90> cf^o.s. :£ 5^ %i-2:^H ^ ^^^^ ^^1<^1<^1 4^ OFDM -f-^ Aj^^e^ofl/^^ IFFT ^«Sa] 

<9i> £. 5^ ^ ^^3] ^ ^Al«m<:>l] icj-s- OFDM ^l^t^ojlA-l IFFT ^t^^^I -^wV^^Bj-l" 

<92> >^7l S. 5^ OFDM Al>iEflo^ ^.tiV^sj-l-o] 7114.7]. 2567fl ^ ^-f . ^ -128, 

Vnv\A^ 25671)51 «.w>^irj.s.ol ^^flsfj-ji, A>-§-£lfe ^^^sj-^-^l 7^^7\ 200711 

^ -100. ...-1.1 loo^'};^!^! 2007115^ ^>-§-€ ^-fl- 7H*>ji 

^x:)-. ^7\ S. 5<^l^i IFFT <a ^ ^2)-^ ^^^l", ^ -^-^^^^a?-* ^Eftfl 

Jl SI-^T^. 0«i ^ c-flolEKnull data), ^ 0 tll<5lBl(0 data)* ^^«^>^ o]-^^ ^ 

71 0^ -¥-^^21-7]- IFFT* ^1<H1^ Al:7]- «:g^ollAi Hel«S-i: ^]^^^ 7l^^, 3^ Al:?V 

'^^<^l^i DC ^^^^ M-Bl-vfl7l Ufl^olcl-. ^7] A>^S]^ 200711^ ^oflA^, 

^71 0«i -¥-^^4* ^l^th 2^ -128, -lOl^^M^ 2871131 ^til:4^3i|--i-4, 

101-^El 127^7>;^1^ 2771121 -?-o]-^2|-i-o)liE. ^a] ^ cll<^lEl7> -y-'a^i^f. ^7lA^, .^71 -128, 

-lOl^V^^l^ 28711^ -¥-^*B|-i:2l-, lOl-^E^ 127^71-^1^ 277)1 S] -^wl:^5)"i-oil ^ cHlolEll- 

Ol-^^ ^71 -128 -I0iy7}7]o] 2871121 «.tt}-^B)-^2l., 101-^Ei 127^71-^121 27711 

o] «.a}-^2).= ol °mci\]X] cfl^o]l ^x^^7] nfl^oll ^^-^ °i^<^]^^ M.S. ^:?># 
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^^olcf. ZLEflAi %^.^o_s. ^s)-^ <^^^ Al^>, P(-100:100) 

Plsubch(-100:100) P2subch(-100:100)7> -^>7l IFFTofl ^7] IFFT^ ^ 

2]-^ <^^o^ Hsl'Sl- P(-100:l00) Plsubch(-100:100) P2subch(-100: 100)1- 

<94> (1) S.^ ^1]^!-, ^ 471121 ^H^*^ ^>-g-^ ^-f 

<95> ^-^1-21 01 OFDM ^A] ^<>^t}7]] ^^o^^ ^]^^ P(-100:100)* -^«]:4^sl-l-oll Dfl 

^7l H.el<»^-i: A]^^ P(-100:lOO)» ^11^ ^S: a^«.:§. 

-128 -101^7V;^1^ 2871121 ^w>#3xl.l-4, lOl^E^ 12777}^]^ 277112) ^^l-^Bl-^ofl 1^ 

c-11<^lBl# ^<a5>ji, i^x^T] 20071121 «.ti]-^ji|.^oil ^V7l ^^o^M. x\^^ P(-100:100)l- ^11^ Al 
71^ ^<^lcl-. ^, -^71 P(-100:100)2l 0^ DC ^j^<^l Jl^^lH^ ^ 

iHWlE^CO i:-llolEl)7> ^^Slol 9X^. 

<96> (2) 171121 -^^ ^11^^ A>-g-^ 

<97> >^i-7l 171121 ^11^^ A>-g-^ ;g o. ^el«Sl- Plsubch(-100:l00)» -^aV^s)-!- 

1^11^ t!:!^. ^7l ^sl<Sl: Al^:fi Plsubch(-100:lOO)S ^wV^sj-s-ofl nfl^^>^ if^^ ja.:^ 

^^^l-'y -128, -101^7>^121 2871121 ^uV^s^-i-uil-, 101-^ Bl vnv\A^ 2771121 -^ti}- 

^2l"i-°ll ^ cllolE-11- ^"^s^V^ 2l.^^<HlA^^ -f-^i-^<?l OFDM Al^iE^i!)- ^s^H- M- 

^^1 20071121 «- ^4.4^-01] >^7] ^elofl^ Al^^i^ Plsubch(-100:lOO)l- ^1]^^ ^ <A\ 
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^E]<^fll: ^]^^ Dfl^ fl-^>* ^-g-tb^. ^. ^7] Plsubch(-100: 100)21 0»i -^yV^sj-ofl^ a] 
^ <^^Sl DC ^^^o] ji^sl^^ ^ cilolE^O cllolE-1)7> ^S^sl^H ^nf. 
<98> ^ oils, 4711^ ^1)^ lo] ^7] <;^ll 

^s^ofl^ A]^>, o]):s§ fl-^>oilAi q-Efna w]-^ ^^1 Plsubch(-100:lOO)^ 

^^^^^^] ^, -100 -897>^12] w- ov^sj-i-ofl^ -1, 0, 1, 0, 1, 

0, -1. 0. -1, 0, -1, 0^1 2^-^ ^fl^slJl. -50 -3m^]^ ^^^^^^^ 1, 0, 1. 0, 

1, 0, -1, 0. 1. 0, -1. 0<^1 ofl^slJl. 1 1377}^]^ ^^^^W^]^ 0, 1. 0. -1. 

0, 1, 0, 1, 0. -1, 0. -1. Qo] 51. eS^'W^ -f-^*s)-l-oil^ 0. -1, 0, 

-1. 0, -1, 0. -1, 0, 1, 0, -1, Qo] z^-zj- nfl^^cf. zL^ji ^7] -100 -89^}^]^ -f- 

-50 -sm^]^ 1 -^^^^^tj-l- ^ 51 

<99> (3) 27^9] ^B^l-^ A>-g-^ 

<ioo> ^7] 27]{2] ^11^** A>-g-^ P2subch(-100:l00)» ^aV^sj-s-ofl ^ll^tlrT^. ^ 

7] He1<^«-i- ^]^^ P2subch(-100:l00)» -^^4^s)-l:ofl d1)^§>^ 4^ ^^^^^ 

-128 -101^}^] 9] 287fl2] 101-^ 127^>^1^ 277^9] ^w>^5Z|-l-ofl ^ Dj] 

<^1E^^ ^^^>fe 4^<^lAi^ -i-^^^*?! OFDM -i-^ Al^^E^oi). ^<^^l-nf. ^, ^7] 
P2subch(-100: 100)21 0«i a]:?]- <^^o^ dC ^^^^1 Jl^Sl^^ ^ cflolEKO 

l^-ll<^lti)7> ^'^^S\o] ojicf. ZLSlM- ufiH^l 20071121 «.ti]-^5).s.o|l ^^7] ^ejofl^ 

P2subch(- 100: 100)1- ^11^^ °fl <^12 ^el*^"!: ^]^^ xi]^^ i^^>* ^-§-^1:^1-. 
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<ioi> <^ ofls, ^7] 47fl^ ^<Hi^i m- s^i ^^^si^ ^-f 

<^l^ ^7] <^]2 ^^'=>m A]^^ ufl^ fl-2i><^lAi q-E}^ ^ol P2subch(-100:l00)^ 

^l^^i'S^ ^fl'^ ^. -100 , -8977}^]^ 

-1, 0. 1. 0, 1, 0, -1, 0, 1, 0, -1, 0^1 -50 -3977}:^]^ 

oflfe 1, 0, 1, 0. 1, 0. -1, 0, -1, 0. -1, Qo] z^-z]- nfl^slji, 1 13^M2] «-tiV^2l.s. 

<^1^ 0, 1, 0, 1, 0. 1. 0. -1, 0, 1, 0, 1, 0^1 z]-z^ nfl^slJl. 51 63^?}^]^ ^^^^ 

l-<^lfe 0, 1, 0, 1, 0, -1. 0, 1, 0, -1, 0, 1, OO] Z]-Z^- nfl^^cf. ZL^JL ^7] -100 

-897>^1^ -f-^^sH-Ji}., -50 -39^}:^]^ 1 IS^'W^ 

^51 63^}^]^ ^^^^^-^ ^1^^ ^^^^q-l-ofl^ ^ cflolEli. ^-ysVcf. 

<102> ^s^^o^S. 71^51}-^ ^-^^^4 ^o] A^a ^1)^ ^T^ofl trl-el- He|<Sl- 
^» Hs^'Sl- ^1€^^ PAPR^ OFDM 

<i03> >iJ-7l ^11^^ 3^:^o\] A>-g-s)j7 ^ l-T^fi] ^-f 

^11 ^1- PAPR^ M-Efifl^ *>7l S 25^- ^l=f. o]nfl, .^71 -^^ PAPR* ^1^*^ 

5!l-^^<^lAi Cyclick Prefix^ JL3^^>^1 ^^cf. 

<104> 2] 





FAFkLdBJ 
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2.3889 
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2.3230 
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2.3230 
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3.0551 
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3.0582 
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<106> ^7] £ 6^ ^ ^'^Sl ^ ^Al<iflofl tc|.^ nfl:^ ij-^g^ ^A] ^l- 

<io7> ^7] s. 6* ^^^>^, ^^-1 eii^TiHlA] ^A]7i^ ^A]^ Aij:7> ^WoV*e!= ^ 

>^>t!:^. ^A> ^2). >3-7l ^^-tl^ ^:£7> ^tioH^^ ^X7> o].^ ;g-0 ^ ^ Al^o^ y^o. 

^71 ^^71^ 613^;^1S. ^^t!:^-. 613^^1 <HlAi ^^-71 ^^7]^ ^^-7] ^^oil cfl 

^fl'S-^V^ ^S1<S1: ^ S(-100:100) P(-100:100)» IFFTS. 'y^^H. -^7] 

IFFT ^*<§Al Aj.7i sfl^^V^ Al^>^7l- sflt^ w-HV^sj-s-dl ;^lo^ s:>Jl ^S. 

611^;^1<^1A-1 ^A> :t52|- ^A]^ A1J:7]- ^Hj.^ A1J:<^ ;g o. ^V7| ^Al7l^ 615 

^^IS ^«St!:Cf. ^71 6l5^^1<HlAi ^7] ^^71^ Ai:^ ^AiA] ^11^1:^ ^ 

'^^l-^^ll- ^A>W. ^7l ^4 ^V7l ^^^^^ ^S. ^^A] ^11^1-^ ;g 

^^7m 617^:^] ^^tlrcf. ^7] 617^;^l<HlAi ^7] ^^7]^ ^^7] S. 5<^]^^ 

OFDM Al^t^sf -^<a^>7fl ^]^^ P(-100:100)S ^«>4^2l-i- 

ffl^^V-S^ ^l<H^>:il ^S.^^. ^, ^7] ^<0 7l^ A]:^ <^^o^ DC Oai -^«l:^2l-oil 

^ cIlolE^l- ^«a*>Jl, ^^^^-y -128 -lOl^M^ 287flS] «.tiV^4s.az|-, 101 

127^7>^1S^ 277flsl ^ cllolE^# ^a-'a^VJl. q-H^I 2007llSl ^til-^sj-i-ofl ^ 

A HBl^Sl: P(-100:l00)» ^ll^Al^l^ ^<^lcf. 

<108> .^1-71 615^7lloflA^ A] J: ^A]Al ^fl^€^ ^-^ ^^*>^1 ^ 

* ^-f -^71 ^^7l^ 6l9^i;^ls ^7l 619^;^]ollAi A^7\ ^^7\^ ^7\ A] 

J: 4.AIAI ^1)^^ 171] ^^^V^Xl ^A>t!:C]-. >^7l ^Af ^J!). ^7) AlS ^>tlAl 
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^ ^11^^ 1711 ^-f 62m7llS. ^*5tb^. ^7] 62m7lHlAi ^7] ^^7]^ ^7] A] :^ 

DC 0«i -^^V^s^ofl ^ t-llolEil- ^<a^l-ji. ^^^^91 -128 

-101^7>^1^ 287flfil ^«]:=S-sl"i-4, lOl^Bl 127^7Hsl 277flfi1 ^^^41-<^1 ^ t-flol^l* 'a-*^*} 
Jl, M-^;^l 200711S1 -^ti]:=^s}-l-o)l ^1-71 ^1€^ Plsubch(-100: 100)1- ^7l <^ll 

^1€^ °11^ ^^><^1 ^l-§-^>7ll ^fl^^VlE^ ^H*>J1 f^^thi^f. '^7]A-1, ^Blowi- Al 

€^ Plsubch(-100: 100)1- ^7l <4l Hel<Sl- "11^ ff^><^l ^-§-*>7ll ^11^*]-^ 4^ 

t!r^, ^7l 619^^1<^Mi ^A]- ;gu2l. ^7l aij^ ^ai^I ^fl^^ i7ll 1-^^>;^1 

e^^^ ^-f . ^2711 ^^*>^^ ^4- ^o^7l 4^^7l^ 623^;^lS ^^71 623^711 oflAi 

^7] ^^7l^ >^7l c^o^ DC ^^^^ 0^ -¥-^#^<^l ^ ellolBll- >a-^*>Jl, 

^^^^91 -128 -lOl^^M^ 28711^1 -^a}-4^sl-l-3l-, 101-^Bl 127^71-^1^ 27711^1 ^.wV^sj-s. 

oil ^ Cllo]Eil- ^<asr>i, M-t:H^1 2007)1 ^1 «-a]-^Trl-S.oll ^y] H^'^^^ 

P2subch(-100: 100)1- ^7l <;*ll2 Hel'Sl: ^1€^ "11^ fl-^><^l ^i-§-*>7ll ^^ll^^ViE.^ ;^1<H*>JI 
^m.^^. <^7lAi, ^7] Ss^oni- P2subch(-100: 100)1- ^7l <m Hel<S# ^l€i "11 

^ •T?-^><^1 ^l-§-*>7ll °ll^s:>^ ^7l £ 5<=HMi -i^^l-^^-E.^ <=^7lA-l^ H ^Mltb 

til-Sq- ^ OFDM -f-tl Al:±,Ujo1lA-l ^fl^s]. J^^oflA^ 

^11^* ^"^^V^ -2-€- ^-flr ^^^1 ^ili PAPR^ 71-^1^ Al^^^l- ;^lo]:*>c^ B.^o^ 

# ^^^^ *J=^^mcl-^ <5l^# 7>^c^-. at}-, ^ -^^ ^11^^ 2|-;g<HlAi 

^^^5^ ^ ^11^ ^-f^m ^ol^ Hejofll- Al^^^i- ;;(llol-*H 5.e^«>^l: 
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^^'j^^* 7>^4. 
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^ ■f-^^-l^i^j'Hl^i ^^<'^^ ^S^^t}^ ^^^1<H1 

:^l47fl^5],A^^l-^ 7>;^1^ Al^^l- A^A^^]-^ He|<^^l- ^5-^^71^, 

^ -a-SJ^VJl, ^7l ;^l37fl^oll ^-§-§>7ll >^7l HEl<Sl: ^]57^^S] ^^^^ 

^ ^JL^ ^e^oll ^^^V^ ^ZL^ ^^d\] ^^711- i^^* >a-7l ^^1. 
21 

^ll«oHl Sl<H^i, 

^7l ^M7]^ ^7] m7]\^7} 25601J1, ?«il27fl^7]- 4o]jL, ^7] ;«fl37fl^7> 1 

^ ^4- ^7] ^el-^fll: A]^^^ §>7l Plsubch(-100:l00)S!f ^o] ^S^^^^ ^^J^S. ^7] 
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PlsubcW- 100.1 00)= < 
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^]2*j-o11 

^^^^^ «fl, ^71 ^fl^o] ^flii<a ^7] Plsubch(-100:lOO)^ ^^ll'i . 

(colunin)4, ^I5*i2|., ;^lio^ ^ ^114«iofl M-Ef^fl ^^^1-^ [-100:-89], 

[-50:-39].[l: 13]. [51:63]^ ^^^^fl-ofl cfl^f-^ ^^^S. t}^ ^7] . 

41 

^7] ^JL^ ^^o\] ^^7]^ ^7] 47fl2] 5fl^#ol ^jl^^ ^fl ^ ^J^\7.] ^fl^S ^ 

n, ^71 -^^ ^fl^o] ;*112-^^ ^fl^^ ^71 Plsubch(-100:100)^ >ll2<i 

(column)^]-, ^16^2)-. ;^lii<g ^ »]l5lo)l ufE^-ufl ^^^^-^ [-88:-76]. 
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[-38 : -26], [14: 25]. [64: 75] 5^ -^^^sj-l-oil t'fl^^^ #^-^5. ^7] . 



51 

^12*J-«H1 9X'=^^^, 

«fl, ^1-71 ^H^^^l ^13-?-^ ^m'U ^-f Plsubch(-100:l00)^ ^l3<i 

(column)^. ^17^4, ^Il2'i ^ ^lie'tofl i-|-Hl-^ [-75:-64], 

[-25: -14], [26: 38]. [76: 88] 2] -^^^sh^o^l tifl:^^^ ^^^^S ^^7] ^^1. 

61 

^12*J-<H1 ^o]A-l, 

«fl, -^^ ^fl^o] ?q4^^ ^m'U ^-f Plsubch(-100:100)S] ;^fl4<a 

(column)34, ^IS'I^, ^llS"! ^ ^117^<Hl M-^^fi -^^^l-^ [-63:-51], 

[-13:-l],[39:50].[89:i00]2l -?-«}:^3)-l-<=11 ^11^ f"^ ^^1-2.^ ^7] . 

l^^^J- 71 
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-^7] Sel<^^l: ^S^i7]^ 4>7l /flll7fl^7l- 256<^lJl, ^I27fl^7> 40IJI. ^l37fl^7> 2 

^ ^-f -^-71 ^s^<Sl: Al^^^ t[7] P2subch(-100: 100)51- ^o] ^^^^f-^ ^^i^S t}^ ^7] 

P2subch(-100:100)={ 
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}*sqrt(2)*sqrt(2) 



^^s^sx^ nil, -^-71 ^fl^-i-<^l ^U-^^ ^11^21- ^l3-¥-^ ^m'U ^-f ^7] 

P2subch(- 100: 100)^1 ^ll^(column)2l-, /HlSl^l-, ^15^21-, ^]7'^^-, ;^110«iai1-, ^112<i3J}-, 
^ ^116<1<^1 M-El-^H ^^^-i-* [-100:-89], [-75:-64]. [-50:-39], [-25:-14], [1:13], 
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[26:38], [51:63], [76: 88] 2] -^tiV^Bj-^ofl nfl:^^^ ^^i-^S. ^7] . 



91 

^7] ^JL^ ^^7]^ ^7] 4711^ ^m^o] ^14-^^ ^ms. ^ 

^^^^^ ^. ^7] ^fl^l-':'! ;^12^^ ^fl^^l- ;*il4^^ ^1]^<^^ ^-f ^7] 

P2subch(-100:100)^ ^l2«i(column)4. ^l4lB|-, ^16^:4, ^IS'I^. ^llll^, ^Il3^^. :^ll5 
^ ^ ^117<i<^l M-Efia [-88:-76], [-63:-51], [-38:-26], [-13:-1], [14:25], 

[39:50], [64:75], [89:100]^ ^^^2)-l:c,fl nfl:^^^ ^^1-2.5. ^7] ^J-^] . 

10] 

^ll7fl4^S] ;^l27fl^^ 7]-^l^ ^Ji}-^ rf 

# -f-tlAlrfi^fl^lAi ^E]ofl^ Al^^l- >^J>a^>^ ^<^^i, 

^1-7] ^I27fl^^ -^^ ^fl^l- # ^1271]^ DlnVo^ ;^l37fl^Sl -f-^ ^^^^ 

^-f >Hl47fl^S] 7}^]^ S-^^S^ ^l€i* ^5^^«^>fe ^^51}-, 

^ cflolE^^ -a-^arVjL, ^7] ;^l37ll^oil ^V-g-^fTfl ^^-71 is]ofl^ Aj^^^oflA-^ ;Hl57ll^S^ ^^^m: 
^ ^^^H ^^71 ^ i:flolE]7> -^^^ Y^^^l- -^^=^3x1-1:011 ^<i]^VJl, ^1-71 ^ til 

<^lEls+, ^15711^^ ^j^l-o] >a-S]^ -^^^^^1- <^1^2i cfA] ^ c-flolE]* >a-<a 
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111 

^110*oh<Hl 9X^^^. 

^7] ;*lll7ll^7l- 256<^lJi. ^I27fl^7> 40] ji, ^7] ;^l37l]^7> 1^ ^7] Helofl«. 

^1-7] Plsubch(-100: 100)21- ^o] ^8^^^^ ^^^S. ^Vfe . 

Plsubch{-100:100)=={ 
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>*sqrt(2)*sqrt(2) 



l^^-^^ 12] 

^ ^H^ol ;^li-^^ ^l)^<a ^7] Plsubch(-100: 100)21 ;Hll<i(column)2l-, ;«ll5*i4. ;^110*i 
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^ >^U4<i<^l i4E^-\fl ^J^l-^ [-100:-89], [-50:-39],[l:l3].[51:63]^ -¥-^^s}.*<^l nfl:^^^ 
o.^ *m 1}-^. 

131 

^lll^J-^1 SZ^^i, 

^ ^11 ^o] ;^]2-^^ ^11 ^-f Plsubch(-100: 100)^1 ;«fl2<l(column)3l-. >l]6^i)-, ;^lii<i 
^ ^ll5loil M-BfHE [-88:-76]. [-38 : -26] . [14:25] . [64: 75] 2] -^aV^sl-^oll nfl^g^g-o. 

^^^S. ^7] 

14] 

^111*J-<H1 

^7] 4711^ -^^ ^fl^l-o] ^11-^^ ^11^ vfl^l ^14^^ ^ll^S. ^^^^^^ n, ^7] ^ 
^ ^11 ^o] ^fl^^ ^-f Plsubch(-100:100)^ ^I3<i( column) 4, ^iTl^zf, ;(lli2^ 

^ ^]16<i<Hl ^j^-ir^ [-75:-64]. [-25 : -14] , [26:38] . [76:88] S] "11^^* 

^^1-2.^ ^7] 

[^^%^ 151 
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^ ^fl^o] ;ifl4^^ ^11^^ ^-f Plsubch(-100:l00)^ ^l4<i (column)^, ^IS-^^, ^Il3^ 
^ ;*1117^<^1 M-Hf'a ^^^1-* [-63: -51], [-13 :-l]. [39: 50]. [89: 100] 21 -^-^V^sl-l-ofl nfl:^^^ 
^^o^S. t}^ ^7] 



161 

^7] 2560] Ji, :^]27^^7} A<=>]JL, ^7] ^137H^7> 2«a ^-f ^7] ^el^fll- 

t\7] P2subch(-100:l00)^ ^<^1 ^5^^^^ ^^-^S ^7] . 
P2subch(-100:100)={ 
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}*sqrt(2)*sqrt(2) 
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171 

^ ^ll^^o] ^^^^ ^m'U ^-f -^-71 P2subch(-100:100)^ ^ll^(column)5i|-, 

^I3<iiq-, ^15^21., ;^l7^2f, ^HllO^i^}-. m2'^3\-, ;^]U<^ ^ ;^1116<i<^l M-B)-'^ ^^^-l"* 
[-100:-89], [-75:-64]. [-50:-39], [-25:-14], [1:13], [26:38], [51:63], [76:88]2] -^aV^ 
s|"i-<Hl I'fl^^* ^^-2-5. >S-7l 

181 

^ll6*J-«fl $i<^^i, 

^7l 4711^ ^m^'=>] ^11^^ ^11^ vfl^l ^14^^ ^fl^S >a-7l ^h'^^ ^ 

^ ^12-^^ 7^14^^ ^flW'a -^7] P2subch(-100:100)^ ^l2^(column)3J)-. 

^I4<iai)-, ^I6'i4, ;Hl8^3i|., ^lll^oJl-, ;^113'i2f, ;^]15^ ^ ;^]17"i<^l M-Bf^ 
[-88:-76], [-63:-51], [-38:-26], [-13:-1], [14:25], [39:50], [64:75], [89: 100] 5] -^aV^^ 

^11^^* ^^^s. >3-7i "j-'a. 
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iZ. 11 



CP 


64 : 64 : 64 : 64 

> • ■ 


CP 


12S : 128 

• 



IS. 2] 




[S 3] 



S(- 100: 100) 
PC- 100:100) 
Plsubch(-100:lOO) 
P2subch(-100:l00) 
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